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Abstract: This document provides a TP to TR 22.840 v.1.1.0 to update KPI Device Density to clause 5.26 Elderly Health Care. The revision includes the additional information to clarify the proposed modification.
1. Introduction
The clause 5.26 “Elderly Health Care” has been agreed and captured in TR 22.840, which introduces the use case for sending command to light a small LED (embedded in an Ambient IoT device) on a medicine case as a reminder for an elderly person to take pills. It is an interesting use case and has positive social impact. However, the Device density values as captured can be modified to be more representative.
2. Reason for Change
In KPI Table 5.26.6-1, Device density values for indoor and outdoor scenarios are captured as “<20 devices/100m2” and “<200 devices/100m2” respectively. 
Indoors, according to available national regulation related to min standard living space for EU countries [y1], the living space of a studio apartment in Italy is 28 m2 for a single and 38 for two occupants (36m2 in portugal for single occupancy accommodation and 20m2 in Spain). Assuming in EU care home has highest density of elderly dwellers and the studio apartment complexes are used, then data from [y1] can be used to derive indoor device density. Assuming every dweller has one medicine box in a studio complex, there are probably 5 devices per 100m2 surface area. However, in care homes the elderly residents meet in shared space for activities, the original indoor device density is considered reasonable.
Outdoors, however, as captured in the Service Flow, the use case is about a number of elderly friends meeting up to play tennis. Though nature or city outskirts might be chosen (where population is more scarce), tennis courts are most likely the place where the highest concentration of elderly sporters happens to be. A tennis court is 23.77m x 8.23m and 23.77m x 10.97m for singles matches and doubles matches respectively. For 10 people playing in a doubles matches court, the device density is < 5/100m2. But normally, the density should be much lower as only 4 players can play at the same time in one tennis court. Nonetheless, it is generally sufficient if the outdoor device density is not higher than indoor device density. Therefore, the outdoor device density as captures should be updated.
3. Conclusions
Change the outdoor Device density from “<200 devices/100m2” to “<5 20 devices/100m2”.

4. Proposal
It is proposed to agree the following changes to 3GPP TR 22.840 v1.1.0.
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[bookmark: _Toc129058688]5.26.6	 Potential New Requirements needed to support the use case
[PR.5.26.6-001] The 5G system shall be able to support mechanisms to communicate efficiently with Ambient IoT devices. 
[PR.5.26.6-002] When setting up communication to an Ambient IoT device the 5G system shall be able to handle the unavailability of Ambient IoT devices either due to lack of power or due to power saving mechanisms of the Ambient IoT device.
[PR.5.26.6-003] The 5G system shall be able to provide an Ambient IoT service with following KPIs:
Table 5.26.6-1: Ambient IoT service KPI for elderly health care
	Scenario
	Max. allowed end-to-end latency
	Communication Service Availability
	Reliability
	User-experienced data rate
	Message Size
	Device density
	Communication Range
	Service area dimension
	Device speed
	Transfer interval
	Positioning service latency
	Positioning service availability
	Positioning Accuracy

	Indoors elderly health care scenario
	1 s
	NA
	NA
	<1 kbit/s
	<100 bits
	<20 per 100 m2
	20 m
	<250 m2
(note 1)
	Static
	NA
	NA
	NA
	NA

	Outdoors elderly health care scenario
	1 s
	NA
	NA
	<1 kbit/s
	<100 bits

	<20200 per 100 m2 (note 2)
	200 m
	City wide including rural areas
	Static
	NA
	NA
	NA
	NA

	NOTE 1:  Average size of a big house.
NOTE 2: Based on outdoor tennis court sizes (four players in a 23.77m x 10.97m doubles matches court), assuming one medicine box per elderly consumer, the device density is not higher than 5/100m2.
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